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Dr Robert D. Jaquiss (Durham, NC). I appreciate the opportu-
nity to discuss this paper, which describes the clinical course of 25
children with univentricular heart and originally unrestricted pul-
monary blood flow with the potential for SVOTO. Patients were
treated with initial PA banding, often in conjunction with other
procedures, subsequently with a BDG shunt and the inventive
PA pouch, followed finally by a Fontan completion, which in a ma-
jority of patients was actually accomplished off pump. There were
3 deaths between the BDG-DKS operation and the subsequent
Fontan procedure, and late follow-up shows no SVOTO, excellent
Fontan hemodynamics, and preserved semilunar valve function. I
enjoyed the presentation, which is Dr Shimada’s first international
presentation, and I congratulate him on that. I am also grateful to
him and his colleagues for sending me a copy of the manuscript
well in advance of the meeting. I have 3 questions for him.
The first relates to PA banding, which is not a benign procedure.
In fact, the mortality rate in a recent report from another center in
Osaka described 6 deaths in 21 patients with similar anatomy
undergoing PA banding. An alternative strategy, which has been
advocated by some, particularly in the setting of coexistent arch
obstruction, is to proceed with an initial shunt and perform the
DKS operation at the original operation as advocated by Scott
Bradley’s group from South Carolina several years ago.
My first question concerns the original cohort, which led to the
25 patients described in this report. How many patients actually
underwent initial PA banding for this anatomy? Did all of them
survive and did they all get to this combination DKS and BDG
operation?
Dr Shimada. Thank you very much for a very important ques-
tion. During the same period to this study, 47 patients underwent
PA banding for single-ventricle physiology, excluding bilateral
PA banding for hypoplastic left heart syndrome and its variant.
A total of 4 deaths were observed. There were 2 operative or in-
hospital deaths after PA banding. Two interstage deaths before the
BDG shunt occurred. Three of these patients had right isomerism
with total anomalous pulmonary venous connection.
Among the rest of the 43 patients, Fontan completion was done
in 35, with 5 patients waiting for BDG and 2 waiting for Fontan.
There was 1 late death after Fontan completion in a patient who
had right isomerism with total anomalous pulmonary venous
connection.
Dr Jaquiss.My next question relates to the fact that not all pa-
tients with the aorta arising from a rudimentary ventricle or a sub-
aortic conus will eventually have outflow tract obstruction, and so
the approach that has been advocated here is a very aggressive one.
In the prior study from the other center at Osaka, the group attemp-
ted to identify predictors of subsequent outflow tract obstruction
and suggested a selective application of this approach that you
have described here. Do you now advocate a very aggressive com-
bination BDG andDKS in all patients with this anatomy regardless
of whether they have outflow tract obstruction? In your presenta-
tion today, about half of the patients actually had no obstruction
at the time of the DKS, so this is indeed very aggressive.
Dr Shimada. We did not apply the same method of measuring
the ventricular outflow tract. In cases including patients classified
into the second group, we decided the indication for DKSwhen the
ventriculogram showed a possible ventricular outflow tract142 The Journal of Thoracic and Cardiovascular Surgobstruction after reduction of ventricular volume or when a signif-
icant pressure gradient was detected. We have not quantified this
possibility yet. This is generally true if the conus septum is largely
deviated and aligned to the ventricular septum. When the conus
septum is not aligned to the ventricular septum, such as is the
case with side-by-side great vessel relationships, DKS is unlikely
to be indicated.
In our series, all patients had undergone PA banding. As previ-
ously reported, it has been widely recognized that PA banding as
a first palliation can be a cause of subaortic stenosis. To some ex-
tent, PA banding might be causing subaortic stenosis. Of course,
some surgeon may prefer DKS with a Blalock-Taussig shunt in
the neonatal period. However, we prefer to avoid cardiopulmonary
bypass during the neonatal period if possible.
Dr Jaquiss. My last question is a simple technical one. I have
trouble sometimes doing this operation that you have described
without using some sort of patch. Your diagram seemed to show
that you do this with an entirely autologous approach, that is, no
pericardium, polytetrafluoroethylene (Gore-Tex patch; W.L.
Gore & Associates, Inc, Flagstaff, Ariz), or homograft. Is your di-
agram correct that you do this with entirely autologous material?
Dr Shimada.We have performed double-barrel–shaped recon-
struction in all these patients only with autologous tissue. We think
it is better in terms of somatic growth.
Talking about the anastomosis method, in the past we had per-
formed end-to-side anastomosis in some patients. However,
among these patients, semilunar valve dysfunction occurred owing
to an enlargement of the sinus of Valsalva, which might be caused
by turbulent flow and the distortion of the sinus itself. Since then,
we choose the side-by-side anastomosis to maintain the shape of
the native sinus of Valsalva and obtain straight blood flow stream
to preserve the semilunar valve’s function.
Also, preceding PA banding is reported to affect semilunar
valve function after the DKS anastomosis. In this study, 1 patient
required pulmonary valve replacement for his severe pulmonary
regurgitation after DKS and BDG. In this case, the PA banding
tape was placed at the level of sinotubular junction in another in-
stitution without regard for the next DKS anastomosis. This might
cause distortion of the pulmonary sinus of Valsalva at the time of
DKS anastomosis. Now we pay attention when placing the band-
ing tape on the main PA as distally as possible so as not to make
a deformity of the pulmonary sinus for the later use of this as a sys-
temic semilunar valve.
Dr Jaquiss. Thank you very much. Again, I congratulate you
and your coauthors on this excellent series and a very clear
presentation.
Dr Hisashi Nikaidoh (Tulsa, Okla). It is a wonderful presenta-
tion and I really think it is a great series.
You already mentioned the importance of maintaining the
integrity of semilunar valve anatomy in performing this particular
operation. I agree, so I will not go into that discussion.
However, I would like to look at your approach not as a prophy-
lactic operation but more like a plan. It is coming anyway, so you
are going to do it. I think we could change the wording to the
‘‘planned concomitant DKS.’’
The question I have is that one of the very important indicators
of such occurrence, the left ventricular outflow obstruction or ven-
tricular outlet obstruction, is the presence of coarctation. Howery c January 2012
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patients?
Dr Shimada. In this series, 11 patients have coexistence of
coarctation of the aorta. There were no significant differences
between group A and group B in 11 patients.
Dr Shunji Sano (Okayama, Japan). I just have a comment that
we now very aggressively performDKS anastomosis. As Dr Nikai-
doh said, it is not prophylactic. It is a planned operation at the time
of initial palliation or BDG or at the Fontan, any time, even if theThe Journal of Thoracic and Capatient has no gradient across the left ventricular outflow tract, be-
cause in the long-term, left ventricular outflow tract obstruction
may have developed. Even if there is no obstruction, I think there
is an energy loss through the ventricle to the kinked aorta.
I have just 1 question. Did any patient require a DKS concom-
itant with Fontan who had no left ventricular tract obstruction at
the timing of banding and BDG?
Dr Shimada. Six patients underwent DKS at the time of the
Fontan operation.rdiovascular Surgery c Volume 143, Number 1 143
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